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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a seamless sleeve- 
like relief printing plate which corresponds to a m 
CTP(Computer To Plate) process system and • $ 

has no developing process. 
SOLUTION: The outer peripheral face of a 
press cylinder 100 is coated with a liquid 
photosensitive resin 1 0 and after the 
photosensitive resin layer is photocured by s 
irradiation of active light beams 20, laser beams 
30 controlled by a digital recording signal are 
focused on the surface of the cured layer 11 of 
the photosensitive resin and a part of the 
photo-cured resin layer is thereby removed by 
melting to form a relief image on the surface of 
the cured layer 1 1 of the photosensitive resin. 




LEGAL STATUS 

[Date of request for examination] 28.06.2005 
[Date of sending the examiner's decision 
of rejection] 

[Kind of final disposal of application 



other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (a) The spreading process which supplies photopolymer liquid to a 
cylinder peripheral face while rotating a cylinder, (b) by control based on the 
exposure stroke and (c) digital recording signal which an activity beam of light is 
irradiated [ signal ] and carry out photo-curing of this photopolymer to the applied 
photopolymer liquid concerned Laser is moved in the direction of a cylinder axis, 
rotating the cylinder concerned. The manufacture approach of the laser sculpture 
process which forms a relief image in this photopolymer hardening layer front face 
by making the laser beam emitted from this laser focus on the photopolymer 
hardening layer front face concerned, and carrying out ablation of this resin layer 
partially, and the seamless cylinder printing version characterized by becoming 
more. 

[Claim 2] The manufacture approach of the seamless cylinder printing version of 
claim 1 which a cylinder according to claim 1 is a solid or hollow, and is 
characterized by performing surface treatment for holding a photopolymer layer 
firmly to the peripheral face, or processing. 

[Claim 3] The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 2 which is the ultraviolet rays whose activity beam of light 
is 200-400nm of wavelength regions, and is characterized by changing to the 
sensible-heat layer by which ablation is responded and carried out to the infrared 
radiation of 0.75-15 micrometers of wavelength regions after photopolymer liquid 
hardens by the exposure concerned in an exposure stroke (b). 
[Claim 4] the manufacture approach of the seamless cylinder printing version 
according to claim 1 to 3 characterize by at least one of the parameters which 
specify the relief configuration on this resin hardening layer by adjust the amount 
of infrared energies transmit to a photopolymer photo-curing layer in a laser 
sculpture process (c) from the single irradiate from laser or the infrared laser 
beam of multi be controllable to arbitration. 

[Claim 5] The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 4 characterized by at least one of the parameters which 
specify a relief configuration by carrying out a laser sculpture process (c) twice or 
more, and carrying out ablation of the photopolymer hardening layer continuously 
being controllable to arbitration. 

[Claim 6] In a laser sculpture process (c) a laser sculpture means for every 



rotation of a cylinder While only the same distance as the ablation width of face of 
a photopolymer hardening layer moves in the direction of a cylinder axis with 
constant speed, make a relief image form in a spiral-mode. Or the manufacture 
approach of the seamless cylinder printing version according to claim 1 to 5 
characterized by repeating the step in which stop after only the same distance as 
ablation width of face moves in the direction of a cylinder axis, and a relief image 
is made to form in the idle state. 

[Claim 7] The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 6 characterized by reforming the front face of a 
photopolymer hardening layer where the relief image was formed after the laser 
sculpture process (c). 

[Claim 8] The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 7 characterized by carrying out repetitive implementation 
of a spreading stroke (a) and the exposure stroke (b) twice or more, and carrying 
out the laminating of the photopolymer hardening layer. 

[Claim 9] (A) The rotation drive used as the structure which connects a cylinder 
with one and can be rotated, (B) The photopolymer liquid feeder style equipped 
with a means to detect angle of rotation of a cylinder, a means to apply 
photopolymer liquid to fixed thickness to (C) cylinder peripheral face, and the 
means that separates from the peripheral face concerned, (D) The exposure 
device which irradiates an activity beam of light at the photopolymer liquid applied 
to the cylinder peripheral face, (E) A means to receive and memorize a digital 
image record signal and to change this into the light modulation control signal of 
an infrared laser beam, (F) The laser generator made to generate a single or the 
infrared laser beam of multi, (G) The control unit which sets up infrared 
reinforcement and irradiation time independently for said every laser beam, (H) 
The laser sculpture head equipped with the optical system which makes said laser 
beam focus on the photopolymer hardening layer front face of a cylinder 
peripheral face, (I) Manufacturing installation of the seamless cylinder printing 
version characterized by having the device which holds said laser sculpture head 
in fixed distance from a cylinder peripheral face, and a cylinder axis longitudinal 
direction is made to carry out linearity migration. 

[Claim 10] The manufacturing installation of the seamless cylinder printing version 
according to claim 9 characterized by the exposure device (D) consisting of 
sources of ultraviolet radiation which emit light to the main force in 200-400nm of 
wavelength regions. 

[Claim 11] The manufacturing installation of the seamless cylinder printing version 

according to claim 9 to 1 0 with which a laser generator (F) is characterized by 

consisting of C02 gas laser, a Nd:YAG laser, or semiconductor laser. 

[Claim 12] The manufacturing installation of the seamless cylinder printing version 

according to claim 9 to 1 1 characterized by equipping the laser sculpture head (H) 

with the Ayr blow nozzle and/or the vacuum suction nozzle. 

[Claim 1 3] The manufacturing installation of the seamless cylinder printing version 

according to claim 9 to 1 2 characterized by having the device which carries out 

reforming processing of the photopolymer hardening layer front face where the 

relief image was formed in the perimeter of a cylinder peripheral face. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
seamless cylinder Toppan Printing version which mainly consists of a 
photopolymer, and its manufacturing installation. 
[0002] 

[Description of the Prior Art] As a plate for Toppan Printing represented by 
flexographic printing, such as corrugated paper printing, the photopolymer version 
is already used over the past about twenty years, and APR (a brand name, Asahi 
Chemical Industry make) is the most typical goods as a liquefied photopolymer 
used for the platemaking, for example. Although the various model is offered 
corresponding to platemaking size or platemaking capacity also as platemaking 
equipment, these are all the platemaking systems of the flat-surface exposure 
method which a liquefied photopolymer is cast [ method ] to a plane and makes a 
relief image form on it. 

[0003] In this flat-surface exposure type platemaking process, are obtained from 
film production systems, such as an imagesetter. Fixing the negative film with 
which the image is formed on flat-surface glass, covering this negative film with a 
transparent covering film, and applying a liquefied photopolymer by fixed thickness 
from on the Furthermore, after carrying out the laminating of the base film on it, 
by irradiating ultraviolet radiation from a glass lower part, partial hardening of the 
photopolymer layer is carried out alternatively, and the relief image with which the 
image of a negative film was projected on the photopolymer layer as a result is 
formed. The non-hardening resin of a photopolymer layer is probed by the 
penetrant remover, photopolymer letterpress is manufactured through the tail end 
process needed, it is twisted around a flexographic press cylinder, and printing is 
performed next. 

[0004] However, when it is hard to avoid the joint which the tip and termination of 
a version in the condition of having been twisted around the cylinder form in the 
letterpress engraved by such flat-surface exposure method, therefore prints a 
continuous pattern like the wrapping for gifts, or wallpaper, the gravure from which 
a printing method differs is in use. 

[0005] By the way, with the improvement in rapid spread and the rapid engine 



performance of a computer, or progress of the information-machines-and- 
equipment network represented by the Internet, instead of the platemaking 
system using a conventional positive and a conventional negative film, the CPT 
(Computer To Plate) system which manufactures an offset plate directly is quickly 
introduced from the digital image data edited by computer, and, thereby, 
platemaking workability is improving sharply in recent years in the offset-printing 
field. 

[0006] When the Toppan Printing field also engraves from the solid-state 
photopolymer version As equipment which irradiates a laser beam alternatively to 
a photopolymer layer based on an image recording signal, and performs image 
formation For example, the outside drum-type drawing equipment in which carry 
out ablation of the infrared sensitization layer of the original edition for printing 
which becomes JP,8-300600,A from the infrared sensitization layer which carried 
out the laminating, and a photopolymerization layer in an infrared laser beam, and 
an image is made to form is shown. Flexo one CPT which manufactures the 
printing version is developed by carrying out elution of the unexposed section for 
the version which was made exposed by ultraviolet radiation with an aligner as 
usual, and then was exposed next through the infrared sensitization layer by which 
image formation was carried out with a developer. 

[0007] However, in order to use the solid-state photopolymer version by this 
approach, it was difficult for the problem of the joint by the above-mentioned 
printing version edge to remain, and to print a pattern without a joint by the 
technique of CPT. Therefore, in the platemaking system using the photopolymer 
which can form the cylinder printing version without a joint, while much more 
improvement in printing workability is attained by forming an image by the 
technique of Above CPT and losing wet processes, such as an inquiry by the 
developer, further, it looks forward to the seamless cylinder printing version 
manufacture system implementation gentle also to work environment. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made paying attention 
to the trouble of such a conventional technique. While forming the resin hardening 
layer which carries out one-shot exposure in ultraviolet radiation, and does not 
have a joint and processing it into the seamless cylinder printing original edition, 
applying a liquefied photopolymer to a metal cylinder base material peripheral face 
at homogeneity Carry out ablation of the resin hardening layer with infrared laser 
directly from digital image data, and a relief image is formed. Let it be a technical 
problem to consider as the platemaking system which can plan activity 
rationalization — wet processes, such as a negative film making process 
outputted from the conventional imagesetter and an inquiry by the developer, 
become unnecessary — saving-resources-izing, and environmental preservation. 
[0009] 

[Means for Solving the Problem] The spreading process which supplies 
photopolymer liquid to a cylinder peripheral face while this invention rotates the 
(1) and (a) cylinder, in order to solve the above-mentioned technical problem, (b) 
by control based on the exposure stroke and (c) digital recording signal which an 
activity beam of light is irradiated [ signal ] and carry out photo-curing of this 



photopolymer to the applied photopolymer liquid concerned Laser is moved in the 
direction of a cylinder axis, rotating the cylinder concerned. The manufacture 
approach of the laser sculpture process which forms a relief image in this 
photopolymer hardening layer front face by making the laser beam emitted from 
this laser focus on the photopolymer hardening layer front face concerned, and 
carrying out ablation of this resin layer partially, and the seamless cylinder printing 
version characterized by becoming more. 

[0010] (2) The manufacture approach of the seamless cylinder printing version of 
claim 1 which a cylinder according to claim 1 is a solid or hollow, and is 
characterized by performing surface treatment for holding a photopolymer layer 
firmly to the peripheral face, or processing. 

[001 1] (3) The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 2 which is the ultraviolet rays whose activity beam of light 
is 200-400nm of wavelength regions, and is characterized by changing to the 
sensible-heat layer by which ablation is responded and carried out to the infrared 
radiation of 0.75-15 micrometers of wavelength regions after photopolymer liquid 
hardens by the exposure concerned in an exposure stroke (b). 
[0012] (4) the manufacture approach of the seamless cylinder printing version 
according to claim 1 to 3 characterize by at least one of the parameters which 
specify the relief configuration on this resin hardening layer by adjust the amount 
of infrared energies transmit to a photopolymer photo-curing layer in a laser 
sculpture process (c) from the single irradiate from laser or the infrared laser 
beam of a multi be controllable to arbitration. 

[0013] (5) The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 4 characterized by at least one of the parameters which 
specify a relief configuration by carrying out a laser sculpture process (c) twice or 
more, and carrying out ablation of the photopolymer hardening layer continuously 
being controllable to arbitration. 

[0014] In a laser sculpture process (c) a laser sculpture means (6) For every 
rotation of a cylinder While only the same distance as the ablation width of face of 
a photopolymer hardening layer moves in the direction of a cylinder axis with 
constant speed, make a relief image form in a spiral-mode. Or the manufacture 
approach of the seamless cylinder printing version according to claim 1 to 5 
characterized by repeating the step in which stop after only the same distance as 
ablation width of face moves in the direction of a cylinder axis, and a relief image 
is made to form in the idle state. 

[0015] (7) The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 6 characterized by reforming the front face of a 
photopolymer hardening layer where the relief image was formed after the laser 
sculpture process (c). 

[0016] (8) The manufacture approach of the seamless cylinder printing version 
according to claim 1 to 7 characterized by carrying out repetitive implementation 
of a spreading stroke (a) and the exposure stroke (b) twice or more, and carrying 
out the laminating of the photopolymer hardening layer. 
[001 7] (9) The rotation drive used as the structure which connects the (A) 
cylinder with one and can be rotated, (B) The photopolymer liquid feeder style 



equipped with a means to detect angle of rotation of a cylinder, a means to apply 
photopolymer liquid to fixed thickness to (C) cylinder peripheral face, and the 
means that separates from the peripheral face concerned, (D) The exposure 
device which irradiates an activity beam of light at the photopolymer liquid applied 
to the cylinder peripheral face, (E) A means to receive and memorize a digital 
image record signal and to change this into the light modulation control signal of 
an infrared laser beam, (F) The laser generator made to generate a single or the 
infrared laser beam of multi, (G) The control unit which sets up infrared 
reinforcement and irradiation time independently for said every laser beam, (H) 
The laser sculpture head equipped with the optical system which makes said laser 
beam focus on the photopolymer hardening layer front face of a cylinder 
peripheral face, (I) Manufacturing installation of the seamless cylinder printing 
version characterized by having the device which holds said laser sculpture head 
in fixed distance from a cylinder peripheral face, and a cylinder axis longitudinal 
direction is made to carry out linearity migration. 

[0018] (10) The manufacturing installation of the seamless cylinder printing 
version according to claim 9 characterized by the exposure device (D) consisting 
of sources of ultraviolet radiation which emit light to the main force in 200-400nm 
of wavelength regions. 

[0019] (11) The manufacturing installation of the seamless cylinder printing 
version according to claim 9 to 10 with which a laser generator (F) is 
characterized by consisting of C02 gas laser, a Nd:YAG laser, or semiconductor 
laser. 

[0020] (12) The manufacturing installation of the seamless cylinder printing 
version according to claim 9 to 1 1 characterized by equipping the laser sculpture 
head (H) with the Ayr blow nozzle and/or the vacuum suction nozzle. 
[0021] (13) Offer the manufacturing installation of the seamless cylinder printing 
version according to claim 9 to 12 characterized by having the device which 
carries out reforming processing of the photopolymer hardening layer front face 
where the relief image was formed in the perimeter of a cylinder peripheral face. 
[0022] Moreover, it is desirable to install a rotary encoder on a cylinder axis and 
to transmit the measured cylinder angle-of-rotation data to an electronics control 
device serially as a means to detect angle of rotation of said cylinder. Moreover, 
since the outer diameter of a photopolymer hardening layer front face changes 
with the difference in a cylinder base material outer diameter, or the differences in 
the spreading thickness of photopolymer liquid, it is desirable to equip said laser 
sculpture head with the focal amendment device so that an infrared laser beam 
may focus with the same spot size on a photopolymer hardening layer front face. 
[0023] Moreover, it is desirable that the zoom device in which an optical scale 
factor can be automatically changed according to desired resolution is included in 
said laser sculpture head. Moreover, it is desirable to lead a part of laser beam 
irradiated from an infrared laser generator to a sensor on the strength [ optical ], 
to sample optical reinforcement suitably, to transmit to an electronics control 
device, to make a laser output control signal feed back to an infrared laser 
generator from an electronics control device, and to control an infrared laser 
output uniformly. 



[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained. The approach of this invention explains one embodiment of the 
equipment of this invention easily, making reference in the manufacturing 
installation which can be carried out based on a drawing. A manufacturing 
installation is equipped with a cylinder 100 and this manufacturing installation is 
connected with a rotation drive and one, as shown in drawin g 1 , drawing 2 , and 
drawing 3 . The photopolymer liquid spreading device 110, Ultraviolet radiation 
irradiation equipment 120, the laser sculpture head 130, and the infrared laser 
generator 140, It is constituted by the laser sculpture head migration motor 150, 
the surface treatment processor 1 60; the manufacturing installation stand 200, 
the RIP server (computer connected to the network which performs RIP 
processing specially) 300, and the electronics control device 400 in which it has 
CPU. 

[0025] It connects with the cylinder rolling mechanism 104 and one which the 
cylinder 100 had become the structure which shafts 101 and 102 projected to 
both ends, and the shaft 101 was pinched by the headstock 103 and equipped 
with the rotary motor, and another shaft 102 is held on the heart push base 106. 
Moreover, on the revolving-shaft heart, it has the rotary encoder 1 05 which 
measures angle of rotation of a cylinder 100. 

[0026] While the photopolymer liquid spreading device 110 arranged above a 
cylinder 100 holds the bucket 111 which holds photopolymer liquid 10 Straight- 
line processing of the tip of the stationary plate 1 1 2 which constitutes the bucket 
1 1 1 concerned is carried out with high precision as a doctor blade. Furthermore, 
as the device to rotate is had and illustrated, when the closing motion plate 113 
rotates counterclockwise in this drawing, the pars basilaris ossis occipitalis of a 
bucket 111 opens the closing motion plate 113 which meets a stationary plate 
1 1 2, and it has structure closed by rotating clockwise conversely. The spreading 
thickness of the photopolymer liquid 10 supplied to cylinder 100 peripheral face 
has structure controlled by the clearance between the doctor blade at bucket 
stationary-plate 112 tip, and cylinder 100 peripheral face, and if spreading 
actuation is completed, the photopolymer liquid spreading device 110 is equipped 
with a migration means to go up to an upper position in readiness while it holds a 
fixed distance from cylinder 100 peripheral face in the thickness control location 
concerned. Moreover, in order to prevent the viscous fluctuation by the 
photopolymer liquid supply device 114 in which photopolymer liquid 10 is suitably 
supplied to a bucket 111, the sensor which detects the capacity of the 
photopolymer liquid 10 held in the bucket 111, and the temperature change of 
resin liquid in the photopolymer liquid spreading device 110, it is desirable to have 
the temperature controller style. 

[0027] Ultraviolet radiation irradiation equipment 120 has been arranged around a 
cylinder 100, and is equipped with the protection-from-light hood 122 which 
prevents the leakage of the source 121 of ultraviolet radiation in which the 
reflective mirror was prepared back, and the ultraviolet radiation to a perimeter. 
The long arc light which has the long luminescence length who is equivalent to 
100 cylinders, such as a metal halide lamp, a high pressure mercury vapor lamp, a 



chemical lamp, or a sterilization line lamp, as a source 121 of ultraviolet radiation . 
is common, and although the light source which emits light to a subject in 200-400 
nanometers of ultraviolet radiation wavelength regions is used, it is desirable to 
choose what emits light in an efficient wavelength region according to the 
absorption spectrum of the photosensitizer added by photopolymer liquid 10. 
Moreover, if the source 121 of ultraviolet radiation is a high power lamp, in order 
to prevent an ambient atmosphere and the temperature up of photopolymer liquid 
10, it is desirable to have the cold mirror, the heat absorbing filter, or the air- 
cooling device. Moreover, a part of ultraviolet radiation irradiated from the source 
121 of ultraviolet radiation is led to a sensor on the strength [ optical ], and it is 
desirable that make an optical output control signal feed back to a light source 
control panel so that the electronics control device 400 may receive the sampled 
data on the strength [ optical ] and an ultraviolet radiation output may become 
fixed, and the lighting power of the source 121 of ultraviolet radiation is controlled. 

[0028] The head migration motor 150 is a driving means which the control signal 
transmitted from the electronics control device 400 is received [ driving means ], 
and carries out linearity migration of the laser sculpture head 130, and consists of 
a linearity migration device 151 installed in the condition parallel to the axis 
longitudinal direction of a cylinder 100, and a head conveyance base 152. The 
laser sculpture head 130 is held on the head conveyance base 152 through the 
head susceptor 131, and has structure which carries out linearity migration 
according to rotation of the head migration motor 150. The mirror 132 in which 
the head 130 concerned reflects the infrared laser beam 30, The lens 133 which it 
is fixed [ lens ] with the lens supporter 134 and makes the infrared laser beam 30 
focus on the photopolymer hardening layer 1 1 , The infrared laser-beam focal 
amendment device 135 equipped with the driving means which the control signal 
transmitted from the electronics control device 400 is received [ driving means ], 
and moves forward and retreats the lens supporter 134 to cylinder 100 axis at a 
right angle, In order to discharge to the exterior the gas which occurs when 
ablation of the photopolymer hardening layer 1 1 is carried out by the infrared laser 
beam 30, it consists of the vacuum suction sections 1 36 connected for piping 
linked to a vacuum pump. 

[0029] As a generating means of the infrared laser beam 30, although there are 
C02 gas laser, Nd:YAG laser, semiconductor laser, etc., if Nd:YAG laser is 
explained here, as shown in drawing 3 , it consists of the laser generator 1 40, an 
acoustooptic modulator 141 to which the image control signal transmitted from 
the electronics control device 400 is received, and light modulation of the infrared 
laser beam 30 is carried out, mirrors 142, and a beam expander 143. 
[0030] The surface treatment processor 160 is a device which applies the surface 
treatment agent 40 to photopolymer hardening layer 1 1 front face in which the 
relief image was formed thinly, and if spreading actuation is completed, it is 
equipped with a migration means to descend to a downward position in readiness, 
while it consists of a surface treatment agent service tank 161 and a spreading 
roll 162 as an example here and holds a fixed distance from cylinder 100 
peripheral face in a spreading location. 



[0031] In order to enforce this invention approach using the manufacturing 
installation which consists of this component The rigid high cylinder 100 
manufactured by the metal, plastics, or FRP (Fiber Reinforced Plastic) Make 
unevenness of a number - about 10 microns of numbers form the cylinder 
peripheral face concerned by sandblasting processing etc. beforehand preferably, 
and make the front face into the shape of a mat. Or after performing cleaning 
processing of a cylinder peripheral face, adhesives are applied thinly, It is the 
cylinder to which the surface treatment and surface treatment for holding a 
photopolymer layer firmly were performed. It is made to pinch by the headstock 
103 which connected the shaft 101 with the cylinder rolling mechanism 104, and 
another shaft 102 is made to hold on the heart push base 106, and is changed into 
the rotation standby condition that the manufacturing installation was equipped 
with the cylinder 100. In the state of the standby concerned, the photopolymer 
liquid spreading device 1 1 0 and the surface treatment processor 1 60 are moving 
to the position in readiness distant from cylinder 100 peripheral face, and the 
laser sculpture head 130 is also conveyed by the head migration motor 150 to the 
stroke end which is a position in readiness. 

[0032] If a cylinder 100 is connected with the cylinder rolling mechanism 104 and 
one by said cylinder wearing actuation, the image data by which field attachment 
edit is beforehand carried out by other computers will be transmitted to the RIP 
server 300 through a network etc., and it will become the start signal of 
manufacture initiation by transmitting the bit map image data generated by the 
RIP processing concerned to the electronics control device 400. If said start 
signal enters, the photopolymer liquid spreading device 110 will descend to the 
location beforehand computed suitably by the electronics control device 400 
according to two parameter value (the outer diameter of a cylinder 1 00, spreading 
thickness of photopolymer liquid 10) inputted and memorized. While the 
photopolymer liquid 10 which the pars basilaris ossis occipitalis of a bucket 1 1 1 is 
opened next, and is held in the interior is supplied to the peripheral face of a 
cylinder 100, if the peripheral face whole region is applied to homogeneity with 
photopolymer liquid 10 when a cylinder 100 is rotated with constant speed to a 
counterclockwise rotation and a cylinder 100 rotates once or more as drawing 2 
shows, it will be controlled so that the pars basilaris ossis occipitalis of a bucket 
111 closes, and the photopolymer liquid spreading device 110 goes up to an upper 
position in readiness. The spreading thickness of the photopolymer liquid 10 
applied to cylinder 100 peripheral face by the spreading actuation concerned is 
determined by maintaining uniformly the clearance between cylinder 100 
peripheral face and the doctor blade at bucket stationary-plate 1 1 2 tip. Since 
angle of rotation of a cylinder 1 00 is measured by real time with the rotary 
encoder 105 in this actuation, the timing to which a bucket 1 1 1 is closed is 
controlled by the command of a rotary encoder 1 05. 

[0033] After resin liquid spreading actuation is completed, simultaneously with 
said resin liquid spreading actuation, the photopolymer hardening layer 1 1 is 
formed by exposing the whole surface of the photopolymer liquid 10 applied to 
cylinder 100 peripheral face currently rotated in the ultraviolet radiation irradiated 
from the source 121 of ultraviolet radiation of ultraviolet radiation irradiation 



equipment 120. 

[0034] Moreover, a thick case so that the spreading thickness of photopolymer 
liquid 1 0 may exceed several mm, and when the thickness precision (perfect circle 
precision etc.) of a several 10-micron unit is required, since it is difficult, filling a 
demand only with one spreading and an exposure cycle needs to repeat spreading 
and an exposure cycle over multiple times. When spreading of the 1st layer and an 
exposure cycle finish in the case of a multiple-times cycle, it is the photopolymer 
liquid spreading device 110. While only the distance equivalent to the thickness of 
a two-layer eye rises, spreading and an exposure cycle are repeated like the 1 st 
layer, the laminating of the two-layer eye is carried out further, the actuation as a 
two-layer eye with the 3rd same layer or subsequent ones is repeated, one after 
another, the laminating of the layer is carried out and it is formed as a 
photopolymer hardening layer 1 1 of request thickness. 

[0035] If the laminating of the photopolymer hardening layer 1 1 is carried out to 
cylinder 100 peripheral face in this way, the control signal which carries out 
linearity migration of the laser sculpture head 130 will be turned and sent to the 
head migration motor 150 from the electronics control device 400. When the laser 
sculpture head 1 30 moves only the same distance as the ablation width of face of 
the photopolymer hardening layer 1 1 in every rotation of a cylinder 100 along the 
direction of a cylinder axis with constant speed, a relief image will be formed in a 
cylinder 100 in a spiral-mode. In this laser sculpture actuation, light modulation of 
the infrared laser beam 30 irradiated from the infrared laser generator 1 40 is 
carried out by the electronics control device's 400 performing an AND operation 
with the bit map image data memorized in the angle-of-rotation measurement 
pulse data and memory of the cylinder 100 transmitted from a rotary encoder 105, 
making the result of an operation an image control signal, and transmitting to an 
acoustooptic modulator 141. An optical path is changed by 2 sets of mirrors 142, 
and the infrared laser beam 30 concerned by which light modulation was carried 
out is led to the beam expander 143. An optical path is changed by the mirror 132 
of the laser sculpture head 130, and the infrared laser beam 30 to which the beam 
expander 143 was passed and the beam diameter was expanded reaches on the 
photopolymer hardening layer 1 1 through a lens 133. If a relief image is formed all 
over the photopolymer hardening layer 1 1 in this way, the laser sculpture head 
130 will be conveyed by the head migration motor 150 to the stroke end which is 
a position in readiness. 

[0036] Moreover, it is desirable that operate a vacuum pump during said laser 
sculpture actuation, and ablation gas is discharged from the vacuum suction 
section 136 outside. Moreover, it is desirable to blow away the ablation gas which 
prepares the Ayr blow section near the confrontation side of the vacuum suction 
section 1 36 although not illustrated, turns Ayr to a cylinder 1 00, is made to inject 
it during laser sculpture actuation, and occurs from the photopolymer hardening 
layer 11, and to assist vacuum suction. If said laser sculpture actuation is 
completed, bring the surface treatment processor 160 close to cylinder 100 
peripheral face, and it is made to hold in a predetermined location, and the surface 
treatment agent 40 held in the service tank 161 will be applied to all the front 
faces of the photopolymer hardening layer 1 1 with the spreading roll 162, rotating 



a cylinder 100. 

[0037] In the invention in this application, at least one of the parameters which 
specify relief configurations, such as relief depth and a shoulder include angle, is 
controllable by the equipment and technique which are described below, for 
example. First, although the approach of performing by controlling the rotational 
speed of the cylinder 100, such as gathering rotational speed, is common when 
reducing [ which reduces the rotational speed of a cylinder in there being a 
method of adjusting the amount of energy of the infrared laser beam 30 dropped 
by the photopolymer hardening layer 1 1 for example, increasing the amount of 
energy ] the amount of energy on the contrary, it is possible to also control the 
reinforcement of the infrared laser beam 30 irradiated by controlling directly the 
laser drive power source of the infrared-laser generator 1 40. 
[0038] Moreover, when deep relief depth which exceeds several mm is required, 
since it is difficult, filling a demand only with 1 time of a laser sculpture cycle 
needs to repeat a laser sculpture cycle over multiple times. For example, when 
the 1st laser sculpture cycle finishes in the case of a multiple-times cycle, the 
lens supporter 134 will be made to carry out advance migration only of the 
distance set up by the focal amendment device 1 35 on the laser sculpture head 
130 currently conveyed to the position in readiness toward cylinder 100 peripheral 
face, and when a lens 133 approaches a cylinder peripheral face, the focal location 
of the infrared laser beam 30 will move to the interior of the photopolymer 
hardening layer 1 1. By repeating the same laser sculpture cycle as the 1st time 
next, since the 2nd relief image is formed in the 1st time in piles, it becomes 
possible to make relief depth deep. 
[0039] 

[Effect of the Invention] While processing it into the seamless cylinder printing 
original edition which is exposed, is completely stiffened by ultraviolet radiation 
and does not have a joint according to the approach of this invention after 
applying photopolymer liquid to a metal cylinder base material peripheral face at 
homogeneity as explained above Since a relief image is made to form in a 
photopolymer hardening layer directly from digital image data, while the negative 
film making process outputted from the conventional imagesetter etc. becomes 
unnecessary and being able to attain rationalization and saving-resources-ization 
Since a wet-developing stroke becomes unnecessary, washing waste fluid etc. 
serves as an environment-friendly platemaking system which is not generated at 
all. Moreover, according to the equipment of this invention, this approach can 
carry out easily. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing the outline configuration of the suitable 

manufacturing installation for operation of this invention. 

[ Drawin g 2] It is the side elevation showing the outline configuration of the 

suitable manufacturing installation for operation of this invention. 

[Drawing 3] It is a schematic diagram for explaining laser sculpture actuation of 

making a relief image forming in the photopolymer hardening layer by which the 

laminating was carried out to the cylinder peripheral face with an infrared laser 

sculpture head. 

[Description of Notations] 

10: Photopolymer liquid 

11: Photopolymer hardening layer 

20: Ultraviolet radiation 

30: Infrared laser beam 

40: Surface treatment agent 

100: Cylinder 

101 102: Shaft 

103: Headstock 

104: Cylinder rolling mechanism 

105: Rotary encoder 

106: Heart push base 

110: Photopolymer liquid spreading device 

111: Bucket 

1 1 2: Stationary plate 

113: Closing motion plate 

114: Photopolymer liquid supply device 

120: Ultraviolet radiation irradiation equipment 

121: The source of ultraviolet radiation 

1 22: Protection-from-light hood 

130: Laser sculpture head 

131: Head susceptor 

132: Mirror 

133: Lens 



134: Lens supporter 

135: Focal amendment device 

136: Vacuum suction section 

1 40: Infrared laser generator 

141: Acoustooptic modulator 

142: Mirror 

143: Beam expander 

150: Head migration motor 

151: Linearity migration device 

152: Head conveyance base 

1 60: Surface treatment processor 

161: Service tank 

162: Spreading roll 

200: Bed 

300: RIP server 

400: Electronics control device 
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[Drawing 1] 




[Drawing 3] 



300 #X> 

D 



j-o-y 



0 




[Translation done.] 



U9) H #BWSfl? (JP) 02) & ffl ^ 1^ & $g (A) 



^2002 -79645 
(P2002 -79645A) 

(43)&RI B ¥^14^ 3 n 19 B (2002. 3. 1 



(51) IntCl. 7 






f i f-?n-r(##) 


B4 1 C 


1/05 




B4 1C 1/05 


2H0 2 5 




1/18 




1/18 


2H0 84 


GO 3F 


7/00 


502 


G0 3F 7/00 5 0 2 


2H0 9 6 




7/09 


5 0 1 


7/09 5 0 1 


2H0 9 7 




7/16 


5 0 1 


7/16 5 0 1 
S^©»13 OL (£ 9 H) 


mn\zm< 


(21)fflBi#^ 




!f$ig2000-269236( P2000-269236) 


(71)tH!HA 000000033 




(22)fflSB 




¥fiSH2^ 9 5 8(2000.9.5) 


*Rtf*Rrtf ttK^SIR 1 T g 2 # 6 ^ 




































FiJ'-.kdS^) 2H025 AA18 AB02 AC08 AD01 EA04 








FA10 FA30 










2H084 AA05 AA40 AE05 


AED8 B8Q4 








BB16 can 










2H096 AA02 AA30 CA13 DA02 EA04 








EA23 LA30 










2H097 AA03 AA16 AB08 BA10 CA12 








CA17 FA03 LA02 





(54) ismv&m 



(57) imm] (*iEW) 

mm] CTP (Computer To Plat 
e) »>*7^K2tfSU J.om&IMSrWLftVV 

[ft*?*] y 1 o o ^jistcfg^ 

3t*«MB 1 0 SrS* U SK«!3t*»fffi«S:jSHt3t«l2 
OBMtfcJ:5JWMfc**fc*, f -f s>*/HE*fi #tc J: 

11 l*ffilc^jSS*-C, ft®fcLfc»JII/ico-gti$rJ8 
r. t K. i. D tttiftftttflSSHIJl l 1 SEtc u y - 




(2) 



*8M ¥14-079645 



[*fMt#©«ffl] 

[n*4i] (a) ->y v^-sriaes*4«»?»^y 

(b) SfiEa*SnftJfi3t141»«Ktgtt3tl6«:IHItL 
T»«S3ttt«fll*3tWI:S-ii:SBittTS. (c) fr/ 

r 4 fc J: 9 KflSafittttJUfflfcflfcffifc f y -7 a 
[!it*Jg2 ] S»*JSliE«o->y v^-ast*XHt 

■r?)W*isiw->-AU'^->y >y-wi£©$!Bt^ 

So 

[M#«3 ] «*ffa (b) JC*s^-C. gtt3t»is 
2 0 0 ~ 4 0 0 nm(0^»?i) 0 . flS3ttt»lli 
««sa*«ftKT«fl:Lfc!t.' ftS«0. 7 5-1 5 v 

[W#gi4] u-f-^Mii (c) izfc-^r. 
y -7»«*r«ei-5/<9y-*o 5 1 1- 

o^ftS(c»T'f 5 CI 4 $r#®4^3»*i?i 1 ~ 3 © 

[»**5J \s—f-BMXM (c) fc2 0SA±3£ft 
U ia)ttt#JliBMkJiS:»iRUTiB»'f5ii:KJ:9, 

[w*3S6] u— f-nswia (c) tti^r. U'- 
v-m&m^ y ^-© 1 isitesic, «%%«rjig{s 
^Ji©»i4 is] ^sggfc-ft- £iiS-e-> y v^-tts 
#isifc&»i hm&ftumx^ y -ymfo*B®.ts 

&li Lfc«ffit ^©ffibKfilcT u y -7B*trJ»« 

$ 5 * f y -f*wm- 5 ^ t i -r 5 »*ig l ~ 
5 ©i >1*ftM;:E«©->- a -> y ^-ftMffiofi 

[M*«7] \s—f-mmxm (c) ©at, uy- 

7 @& j^j^fiJE * ftfcdftttttMMMfcJI ©*E £&K1" 5 
- 4 «:4$»if3W#JS l ~ 6 ©i^1**uW;:e«©v'- 



[H#S8] affifrS (a) 4B3tfTS (b) £20 

m4+£«*iS 1 ~ 7 ©v*f *u6»fclE«©f-A ^> 

[»#«9] (A) ->y ^^-Ir-^i'ii^LTBte 
■e#5#JBt*o-C^5HWBlMW»i:, (B) ->yv 

4. (d) ->y yy-^mmicm^Lxh^m^tftmrn 
wuzm&ytmzmto-fznitmmt. (e) x^v^a- 

-A©3t3EHfW»«^4*»i-5*at. (F) ->v 
^/^v^-v/^©*^u-f i -f-i.5:%!fe$-&5 
U"— !f-36±«»fc, (G) IWEU— f-t-Attfe* 
4 HMfflM L Tiitje-r 3 i . 

(h) iweu— y-*-^-ASrvy v^-^j«aio«*tt 

«fJliS!{kS*aB-C-S-«s *-er53t^» SriB Hit ^— f-« 
£|J^ y K4 , ( I ) ME u— y-'-^J^ 5/ KSr ^ V 

IS] \zmim® $ ■& 5 8M» 4 Sr^B ifc w 4 ZftM 4 "f 5 

[If*3ll0] Sg*H« (D) :4V«ft«2 0 0~4 
0 0 nm4£*fc**i-«*^*aiW»?>«J«*tb-C^5 
r 4 *** 4 9 icE«© A y v y 

[91*511 1] i^—!f-«£SIK (F) CO 2# 
— ■ if-, Nd :YAGI/-f-Xli*?«:i^-f- 
*»5>»^Stu-CV^^4Sri»«t-*-5SI*«9~l 0© 

So 

[IS*3S1 2] i/-f-^7K (H) fc. x7- 

a -> y y^-WJM©SiSgflo 
[R*li3] ->y ^^-^iis©/iHf^ uy-7 

©^■rtb^icE«©v-A \s**/y>ir-ftwm<owk 

SB, 

[?§P^©P»^IttB^] 
[00 0 1] 

[«M©JR-r5aW5}-»] *«Wtt, X4 UX!S7ttt» 

iS3»»e» *5 a •> y v^-ciigEn8ijiK©jaa* 

[0 0 0 2] 

[^*©ft«] &Jif-Afl]»j4ir©7 u^v w»J(-ft^ 
**L5dyKB]»Jffi©)igtt-4 LTf±, gEKna*x+»¥ra 



(3) 



#^¥14-079645 



[0 0 0 3] i©3FffiJ|jtSaKJiR^"tJ-t^-ett, ^y- 
B&©»$£ftTP5*#7^A'A£¥ffi#7*±CB 

IM«:aK«fc«#Mt3*, 7 -f^ A© 

B^«ft^lliJi±fc««Siifcu !J -7WVUm&L 

flgiajKiSsasiie^ax, yv*vwwm*s 

[0 0 0 4] Li»U Z<0 X^ttWlBU :3t**-CWR4 
**7 hffl&StfeHSRoJ: 9«asRL^Bfl«r^«l-t- 
[ooo5] kz.hx\ jS^3Vhra-*o«ia*#a 

ttt«Oft±. Mitt* 

h7-^fc©itJSW\ *7-fc j/ hTOJ^If 
4 k T'fi?££© # jtf 7 4 A- A * ffl P fcSJiS *✓* 7 1 

(Computer To Plate) ->7ri»^#ji 

[0 0 0 6] fiJKEPW^Ip-et, H*«Jtft#J!SJKA»b 

£ LT. 0!x.tfiHrM¥8 - 3 0 0 6 0 0 #4i«fctt«B 

3S»c-c*83t3tSrStil S*3 r. k fc J; 9 epWJIS^giijt 
i-5 7w*ycTP*HW*ixTi^«. 

[0 0 0 7] L**Ue#6. w©*fe-Ctt. BftSfttt 
©P^H^ s a9. CTPCfftT, *8#*i©fcPiaffi£l=P 

8di-*ci:*BWc*>ofc Q got, ,ffi#*B©*ft>->y 



[0 0 0 8] 

it # ?> tc X -ffiBJt u -c** f § 3ft* 4 PffiJiflMfc* 

?v ^^^BAf-^a^BSt-waBa^kasr* 
© 4* - s?-t v * - *»e> ma $ n 5 * * 7 4 * Af£S£x 

[0 0 0 9] 

(1) (a) ->y v^-frEHB^tt/i^bfy yy-ft- 
Hffifcffl*i4»fi!B«sr«t»-t-safliim. (b) urns 

namit^inytnm, (c) 7=-i -^^/nHftflr* 

->y v^-HJaijiso»®*ffi. 
[0010] (2) 8f*g(iE«roi/y v^-^tux' 

[0011] (3) iSftfTfl (b) gtt)ti» 
200~400n m(D%KMXh 9 . 
IB«#3***fcT«fl:Lfcf*. &fi*0. 7 5-15 

3Efl:i-i C t «:#« i-r5H*«i~2cov »m *>»-IE 
tt<7D->-ix -yy >^-^B«IS<o»ifi*fc 
[0 0 12] (4) V—f-vmiM. (c) IC*5PT, 

t-o^ffig(C»T't 5 c t *««ii-SBI** 1 ~ 

[0 0 13] (5) l/-1f-WIIfi (c) ^2@«± 



(4) 



#P*H¥l4-079645 



k t-o5rffiS{cSiJ»-C-§ 5 r k $rfc«£-t-5W#JS 1 

[0014] (6) u—f-mmxm u) icfc^-c. 
ji§aftJB©iHi»Bi: £Eff artf-eas-ec y 

Xlii»l»«i:ISH:E(tW-/y>^-ttS* 
#A $ * 5 * r- y 5 r 1 1: WR t 1" 5 HI #g 

1 - 5 oi/>r^*»tiatto->- a •> y v^-huhik 

[0 0 15] (7) \s—y-mMTU (c) »f£»C. U 

r k zftmk-t-zmxm 1 ~ e cv^ii^Efto 
[ooi6] (8) tt*tTa (a) kmytnm <t>) & 

2 EUsJLhSWSlS U ia3ttt»tJ!gafl^S:«B-rirt 

[0017] o) (a) -><jy?-%— hskjbblt 

H«Et?*«*3!ii4oT^6iaWBMi«i, (B) > 

mt, (d) y?-ftmmicmiLxh5®ft®.m 

JI§»cett*lft*Rllti-«Bt*«*t, (E) t**^* 
A«R«t*fcSflr L-C12H; Li*.**** u— tf- 
A ©*MIIW«t*^i (F) •> 

Sf-f-Mgfi, (G) IWBu— f-i^-ASJi: 

(H) HuiEu— if- f- A Sri/ y y^-^I««tt 

81^ y Ki, ( I ) MiSU'-f-'-^J'-y K§r>y ^ 

-W§ffi^-£K$£W£#LT->y 

(6] S •& 5 «« t Srffl i ^ fc i: -f 5 

[0 0 18] (1 0) (D) «ft«2 0 0 

~4 0 0 nmS:£*IC«3t-t-5*^3taSA>e>»J«SiiT 
v » 3 ;i i £ 1- 5 »* jg 9 SE«<o a u- * ^ y 
vy'-fWJJ&oMitIgS, 

[0 0 19] (11) l^-f-MIt (F) CO 

2iJx\s~f-^ Nd : YAGU— 0 s — xtt^NHfci'- 
[0 0 2 0] (12) u-f-ra-.yK (H) IC S a: 



T^5rtSr#mi-r§!S*^9~i ici»fftW:E 
[0021] (13) ->y ^^-^JUfficojiiaic, uy 

[00221 *fc» HuiE-vy ^y-roEte^s&^tb-r 

^SrlS«LT, f+ffliJLfc^y V^-@eftSx-^frii 
fc«*M«t«taMI-*-«ri:!i«ff*LV'. *fc, ">y 

©iS v** t't- J: 9 «3ttt»Jl«<Ui*ffio^S3»s 

SI-CMS^- jf-lf-AaSR-^^y MMXT?£- 

[0 0 2 3] *fc % IWaw— f-mi^y KKtt. MM 

«#*&*i&SftT^3r2:##4U^ Sfc. 

— y-«^SSlli»t>IH*t*ix5u— T-e'-Aoj-ftSr 

LT«^IW»R«^i iSfll U «7-HilWMflA* & i"~ ? 
[0024] 

JSI8*S:KMi-5. *»3iig«t±, 01. 0 2&U!E13 

■ ®&mwimffik-mm&£Kxtsy, mt&mnmt 

tt®ffi not. ^^3tS.W«B l 2 o i . u—f-m 
y K 1 3 0 t , u-if-38££m I40i, 

ffiSflll 6 0t. 1(881^2 0 0^ R I P-y— y< 
- (R I P*aaSr*P!tc:ff h!7-^t«lR*Hfc 
= 3 0 0t. CPU$r^-f5m^SJ« 

»4 0 0fc,£9lft*Sil-C^$ 0 
[0025] v-y 1 o ot±PaSSir->-f 7 N l o 
1. 1 0 2^£-ajLfc^ig£ftoT:)o9. hi 
0 1 [±±ttr& 1 0 3 l-TM^^^TE^- ^-4r(ix. 

fc->y yy-@KiSi 0 4t-mca^$tbTfc?). 

t5-*Ov/^7 h 1 0 2liSffU^l 0 6(CT«^$ 

ix-ci^s. *fc. I°iis«fe^_hic{±->y yy-i o o©0 

te^gSrlfffl'J-r^n-^ y-^^n-^i 0 5Sriix.T 
[0 0 2 6] ->y yy-1 0 0©±7J(CEtt$tlfc!lS3t 

tt^i?R^*«« 1 1 o am%&.mmm 1 osrux^-rs 



(5) 



<&Fff! ¥14-079645 



hi 1 1 SrflMf-t-Si*^ hill 
0£«1 1 2<D5tffl(±Ki?^-yu- Kt L 
TS5tt£fcE«^I3ftT:tet>. Stigfil 1 2 t*t 
ffi-faiHPBSl 1 3li0tei-5«ffi^«^., H*l/Cfc 
SiSKMHtRl l 3*^©B»c*i^-cSH*tt*rtiK:ia 
(E-f5iifcJ:9^^y h 1 1 KD&mWZ. 

->y yy- i o o^raai^tiie$*i,5iBj6tt«Mi«i o 
©fctfJWHi/^y bmfeWii l 2 ft*© K**-^ 
- h'k'sVvy-l 0 O^ffitOBKKUi-CWJWSnS 

ffi«^t±#i-*»»i*atS:«?LX^5. *fcv Bit 
te8M&«SMi«« 1 1 OfcittSftti-WJSiSi 0?riSS^ 

h 1 1 U=iRS$^-C^5*3lfi14»fJIB*l 0 
< [0 0 2 7 1 2 0 (± > !/ 1 0 0 

1 2 1 i, JiH^©#M£©*h*IBik+**Jte7- K 
1 2 2 fcfl|;fa*5. %Vt-%U 1 2 1 £ UTI4p< 

**R£#3fO"0 ~ 4 0 0 tttKfcftf 

5 aiiafC i o tas*p*tvc 

JRHftl 0©#a*Witi-3fc»lc, =-/uKi7-Si> 

*S:-»3t3S«-feV-!»- -fc*t, ^vyyv^Lfc3t 

&3Ex-*-£m^J««4 0 O^ff UrSR^Jtffi 

[0 0 2 8] KgSHr-*- 1 5 0 f±«^»J»«t« 
4 0 0^baHS**t5fWWflr^SrS«LTU'—!f-»S!l 

ki 3 ozmmw}£i£zmwi^mx'h<o , ->y> 
1 o o©a««**iS]fcw**tti=-cMaF*Lfc 
mmmmm uit, — > K&s&tr i 5 2 1 

SiVO*5. f-fm^y Kl 3 011^? K£#fc 
1 3 l^LT^y KJKMS'&l 5 2±.\ZX&ft£tl, "~ 
■y mih*-*-l 5 0©Eefc«£T«»IMii-3« 
aSt4o-C^5. SR^y Kl 3 0ltM*i^f-ir 
-A 3 0 5 7-132^ f^XS^rSS 1 3 



«ill±T-&I$*5U>Xl3 3i > Sfffl»« 
184 0 0*»6>aS«**b«lWWB**3t«UTi'yXi» 
8B1 3 4Sr->yy^-l 0 OteSlCjffL-CE^irttiiS- 1 ? 

tuft 5* 5 ie»j¥^^« x. itmnm u— y-- e- a m& 
miEmm 1 3 5 t , sxttWjnimM 1 1 u- 

if-t'-A 3 0T'i!i^^H5B#(C^^-t5 77^^^g|5- 

[0 0 2 9] #«^f-t'-A3 0©3§£#l£i L 
-Ctt. C0 2^U-f-. Nd : YAGl/-f-n 
UUfcU'— f-t£¥&$)5&> ddT-iiNd :YAGU- 

M^lHOt, « : ?-»JW««4 0 0 4»C)jSfiSix5 
aftfeffiltttt L.t#«l/- !f- t'-A 3 0 
«H«*tf5»»t#£»#14l£. ^7-1142 
£, t'-Axif 7/<y^- 1 4 3 ti^M^^tt^ 

[0030] mfc&K&mmm 1 6 o n^E&fwi 4 0 
* u y -7M^m $ ^fc«3ttt«f^a<tJi 1 1 

ff^tft^;?^ 161t. ^fTn-,n 6 2 t 

[0 0 3 1] *»i»5»^S*J:5fi8S»5S»B«rffl^X 
*ISK*feSrllJgi-2. t-tt, "iff?**? tii 

IWRP (Fiber Reinforced PI 
a s t i c) fc!f-e«fls£ixfc»H±©B^->y >y-l 
0 0li. *r*U<tt ; f«>SKi/y ^^-^JlffiSrf"^ K 

0 i^vvvt-mmmi 0 4tiKgufe£«i-&i 0 

10 6(CT(*^$*, SiiggSICv'y OOiiS 

*$*bfcs(Ef*«#tfliii-u-c*i< s a»«F»ttffi-e«:« 
*tt»ii«ta*«* 1 1 o^», *ffi^K^a««i e 0 

(±->y v?- 1 0 0^Hfl5A>&«ixfcfip«Mit*^i:»ft 
LTfc 9 , I — -y-'-^J^ y K 1 3 0 t>~- y FMt- 
5 0(CT^4*T-fe5^ hD-^iyK^« 

[0032] wE^y^-atn^tTvy^-i 
ao^i/y^-iaewsi 0 4 1 *ifc 
b. fliitioayf a-#-caBf+»t***ix-ci»^B* 
f-fV**; bV--7t£i?ZKLXR I Pf-/<-3 0 
O-ir^iSSix, SI^R I P&ffiM-C&fcSJtfctrs' h 
^yyB«7 ? -#iS«^flB»««4 0 OiCj^ff $tvSd 



(6) 



^FjU¥14-079645 



ixfcttiis-c«3ttt»ffli»a*««i i oasfcT-ra. 

roftty<4ry hi l loj&ft^HA^rtttlaD&dJi 
T^5iBfttt*fjis«i o^yy^-i o o^/iek 

JJv^-l OOfc-jTiifi-eEllES-fri/y 0 0 

# l 0a±@tei-5 r £ =t <9 ^Jlffi^«iSfl«jttt»J!S 
?E 1 0 \zX®-\z.mM£fo-k. h^'T y M 1 1 coigns 
Hi:5J:5l-»JWSlx, «3tt4«MI«a*afll l 10 11 

^-l o o^Jlffitc^s^5iBitf4«t^?Si o<o^flr 
ff*tt. ->y>y-l 00*mit/<<ry hHJ&Kl 1 
2 5tffiW K^^-T-U— KicD|#:^-;£«£lf $4v5 

i o ocoEG^Kfin-* !i-iya-/i ostti) 

i5?-/^/i±o-^y-xyn-yi o 5co^(c 
•fco-CMWSix*,, 

[0 0 3 3] flMBttJIBffi&ffi&fti: Kittle. *l/M±«Mi 
«fc*»f&W*Tl,fc»K:, *rt*;HMt»|ll 2 0©^ 

y ^-io o*fflffit=fc#3iifc«ft^m*i o<o 

[0 0 3 4] tfc, «*14»J!Bttl 0©a*ff^«i 
tf«Cmm£,a*.5 «fc 5 fcfflr*»fr*. »10^oy| 

5ii-£.S!4s*>5. isse-im ^co^tcti, uia© 

1 1 0 !4S2SBOj?W=ftSi-5E««lt±#i-5t 
ttW=«M&SHfcJB 1 1 t U-C^SlxS. 

[0035] *»< u-c«3tffi»ffliiE{b« i i y 
-l ooft®m\mmzfr*>t, «^»jw««4oo^ 

e> tf-KSU- ?Kl 3 0 Sr«3K»« HW»«§- 
fr^y K»»*-#-l 5 Otcfilj-T^SfrrS. f— J* 
-KJ8^ v K 1 3 0 1±> y v^- 100O1 ESsfeKfc 
tt5«3fctt*M&8Mfc0 1 1 OBISSBi: PI tgE«fc'tt-J£ 

9, ooictt«uett!B«-^y-7Bflws 

t, l«JiM400lin-^!J-xy3- ; /i 0 5 
*»5>3Ht SftSvy yy- l o o co Efc^gH-fflip-Vi^ 



5*-^t^*y-tfE«l,T^5fj' h^yyuftx- 
*£<&AND«*£fTV\ «WigaS:iSftM»«*t L 
■C«*¥OTWH 4 l^titff-rsrifcj;!9*^ 
i^-f-MSSl 4 0*>6fiBStSixfc*#H6u'— !f- 
f-A3 0ttJt3EaiSii5 o Ss£MS£ftfc#«|u 
-f-f-A3 0fi2»C95 7-l 4 2 fC3tK*s.3EJE 
4 3^t**»ix5. f— A 

i^/<yy-i 4 3taaL-cK , -As^it**ixfc 

y-'-f-A 3 0 l±U— fr'-K^s/ h* 1 3 0 
CO 5 7-1 3 2JCT3tK*S^JE$*l,U^Xl 3 3£gT 

flUSSftJl 1 l<o^B(ruy-7H^ 5 ^$tvSi, ^ 
— f-f&M^'y h* 1 3 0 tt'vs/ h'^D)^-^- 1 5 OIC 

twfiiffc^^ hn-^i>h'-taeis$tb5 0 
[0036] oteu— sP-iwaiM^fKrtJtaii? 

fclr\4SJ*£K3lffll 3 6©»ffifl!lf+jat=7-^B-8B 
SrlStt, y-t'-KJIffti^T-^-y U y^- 1 o 
9fcfittT»»£*Ta*tt»reWfcJll 

b. ^ffi&K&SHfil 1 6 0 5r->y y^-i 0 OftMS 
tifi-iit-cg»f]£ttjl-cfs»**. ->y y^-i ooStIe] 

(B$*tt*se>*«&^V^ 1 6 He&!g$*i,fcSffi&1C#J 
4 0 fcft#n-* 1 6 2 fc X® jtfeffi^mtm 1 1 <0£ 

[0037] *b«wkjs^ti±, wjttfWTfca^a 
©uy-7»«%a^i-5^97« 1 1- 

oSr«y»i-5wtiS-Ct5. lfi)ttt»fJ!ia<kJi 1 

HdftT$tu5#^i»U'— f-t'-A3 oco^i^/v^- 

^•{ciiv-y xy-co@eiiS$r^i:1-. 

bi-^ic[±iH]isji^^±(f 54 if -> y 

-1 0 0OS(Bt«Srf(iJWL-CfT5*ffi!iS-«»-Cfc5 

a*. #«y-f-i§4iii 4 o <o u— y-'-igiimas 
co^a * ^-r 5 =, 1 1 ^rtg t? fe 5 „ 

[0 0 3 8] Sfc, RmmS:ax.4J:54»V^y-7 

tf. *»[H]-y--Y^/Ko»&-(±iiHiBou— y-'-^j-y-w 

-HJJBI^y Kl 3 0±©«5jS*tIEttM»l 3 5(CT. 

s*ifcE(i*utW'>'XX»aBi 3 4^->y yy-i o o 

0-J3Slc|6]a»oTflri!»l& 3 3/55-> 

y >y-^Jis- 1 iS-^ < r t ic «t ^ #*MS ^— y-'- f 

-A 3 0 ©«^(£lBASl8jttt»fJIISE^kS 1 l wrtttfcfc 



(7) 



4$ IS ^14-079645 





10 3 






1 0 4 




r 2 @ i © u y - 7H«jp»***isfc» u- y 


1 0 5 






1 0 6 




[0 0 3 9] 


1 1 0 




[3§^<0$)^] W-hlftWLfcJ: c> #36 W «fc 


Cfi-i 




tUi\ SS)tttMr$£&Jg->y >^-SW^JlElc±&- 


-@£*£ 




1 1 3 






114 






12 0 




|dU'y-7H^Srff^$-&?ifc», %%i<D-4 y 


12 1 






1 2 2 






13 0 






1 3 1 


^y h'XftiS 




13 2 


5 y — 




13 3 






1 3 4 




[1211] *%?^»Sffilc^ig^SiitgEc»«BS«fig;Sr^: 


1 3 5 






13 6 






14 0 






1 4 1 




[03 ] v-y yy-^HffifCi«JB$^fcflS3ttt^§SE-fk 


1 4 2 




IK, f—D&M^-y KCTHJ — 7Wfo%B 


14 3 






15 0 


^y V&W)*-*- 




15 1 






1 5 2 


^ y m&a 


1 6 0 




l 1 : AttttttAffftJI 


1 6 1 




2 0 : 


1 6 2 




3 0 : f-f-^ 


2 0 0 


*y K 


4 0 : 


3 0 0 


R I P-J— 


<i' J o]oT^,^i^ s 


4 0 0 





[01] 




(8) 



!&m ¥14-079645 




